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rarely lies above its crown and usually is found near the invert, although its elevation varies greatly with the quantity of ram and snow water percolating into the ground. This is usually greatest in the northern part of the country in the spring of the year, when the frost coming out of the ground leaves it porous so that the water from slowly melting snow and ice and from gentle long-continued rains may readily percolate through the upper strata which later in the year form a hard compact crust more nearly impervious.
It is often held that sewers which at first are porous or have small cracks and poorly filled joints will gradually "silt up;" that is, the pores will become filled with particles of fine clay and sand and the leakage will thus be reduced. Trenches also become compacted, and if in clay, a nearly watertight layer may be formed around the sewers, thus cutting off the water so that it will not follow along the pipes and enter through imperfect joints. These observations are all more or less well founded, but it is also a fact which largely and sometimes more than offsets the f oregoing causes of reduced leakage, that many times the pipes crack after being laid and that connections made from time to time are so poorly constructed that they are the source of considerable leakage. Abandoned connections are rarely sealed at the sewers and may admit much water. Manholes are "heaved" by the frost so that water may enter between the courses. The net result of these changing conditions appears to be the presence of a gradually increasing quantity of ground water in the sewers.
As the water does not usually percolate or leak into sewers entirely around then* perimeters, but rather enters near the water line, it seems hardly logical to report leakage in terms of area of masonry surface, of length of pipe joints, or even of radius or diameter. It is doubtful even if the number of pipe joints per mile throws much light on the subject, although the chances of poor j oints in the main sewer are proportional to the number of joints. This, however, takes no account of the leakage through house connections.
Data are most easily obtained in terms of quantity of leakage per mile of sewer, and the most leakage may enter the smallest sewers. Having the data in this unit, it may for convenience be calculated in quantity per capita and quantity per acre, the latter being probably the most convenient form for use in planning interceptors and trunk sewers and in studies for pumping stations and treatment works. For detailed computations of small lateral sewers, the quantity per capita is perhaps most readily used.
The authors believe that an effort should be made to secure data in at least these three terms, gallons per mile of sewers, gallons per capita of population residing within the district served, and gallons per acre of this district.